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Description 

The present invention relates to a wheel hub and 
brake disc arrangement for a vehicle wheel according to 
the preamble of claim 1 . s 

Brake discs for disc brakes have previously pre- 
dominantly been attached to their hubs in either of two 
ways, namely either by being manufactured as an inte- 
gral part of the hub or by being securely screwed to a 
circular flange on the hub. The former method is essen- io 
tially restricted to brakes for lighter vehicles, whilst the 
latter is also suitable for medium-sized trucks, for exam- 
ple trucks up to 16 tonnes in weight. For the heaviest 
class of truck, drum brakes have until now been almost 
exclusively used due i.a. to the extremely high braking is 
torque (around 2000 kpm) in combination with the brake 
shoes which apply the braking effect creating problems. 
More specifically, these problems are due to, on the one 
hand, the intense heating up of the brake disc as a 
result of the high braking force causing the disc to warp 20 
or upset because of its rigid attachment to the hub to 
thereby affect its alignment with the brake caliper and, 
on the other hand, the force applied to the disc causing 
warping of the stub axle assembly, which also affects 
the alignment of the brake disc with respect to the brake 2s 
caliper. Both of these factors contribute to large 
stresses in the disc and wear to both the disc and brake 
pads. With conventional attachment of the brake disc to 
a wheel axle, it is possible that with heavier vehicles the 
deformation of the wheel axle which can arise during 30 
cornering can result in such misalignment between the 
disc and brake caliper that wear occurs. 

A wheel hub and brake disc arrangement which at 
least partially addresses some of the above-mentioned 
negative effects of a rigid attachment between the brake 35 
disc and the hub when subjected to intense heating, has 
previously been proposed for e.g. use in competition, 
i.e. for light vehicles. An arrangement of this type is 
shown and described in DE-OS 1 800 161 in which a 
three or four cornered transmission ring is attached to *o 
the hub, with the corners engaging in corresponding 
recesses in the central hole of the brake disc. In addition 
to the advantage that, during heating, the disc can 
expand radially without warping, the arrangement also 
allows the disc to be quicWy replaced, a not insignificant 45 
advantage for competition use. 

DE-A-29 19 128 discloses a wheel axle and brake 
disc arrangement for trailers and the like, wherein the 
axle and the periphery of a hole in the brake disc have 
cooperating troughs and ridges to provide non-rota- so 
tional attachment of the brake disc to the axle. In addi- 
tion there are friction means providing a one-way 
coupling between the axle and the brake disc which 
allows axial displacement of the brake disc in one direc- 
tion only This arrangement is not intended for the heav- 55 
iest class of trucks which almost exclusively have been 
using drum brakes. 

Starting out from previously known interlocking 
connections between a wheel axle and a brake disc, the 
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object of the present invention can generally be said to 
develop a hub and brake disc arrangement which can 
replace previously employed drum brakes for the heavi- 
est class of vehicles. 

More precisely, the object is to provide an interlock- 
ing connection between a hub and brake disc which has 
a shape on the non-circular cross-section of the support 
surface of the hub and around the central hole of the 
disc which is optimal as regards the fracture forces 
exerted on the disc and the shear and bending stresses 
on the cross-section region, at the same time that the 
risk of the disc jamming on the hub is eliminated. 

This is achieved in accordance with the present 
invention by a wheel carrier and brake disc arrangement 
having the characterizing features of claim 1 . 

It has been shown that by providing the non-circular 
cross-section region with closely spaced V-shaped 
ridges and troughs, the level of the radial frature 
stresses on the disc as well as the shear and bending 
stresses on the shaped region can be maintained at an 
acceptable level, at the same time that the risk of jam- 
ming is eliminated, even with the very high braking 
forces which can arise in the heaviest vehicle class. 

Trials have shown that the lead angle of the flanks 
of the ridges (10, 14) should preferably lie between 40° 
and 65°, and that the lowest levels of shear and bending 
stress on the ridges occur at an angle of 52°. 

In a preferred embodiment of the arrangement 
according to the invention, uniformally spaced axial 
bores are provided around the central hole of the disc 
radially inside of at least certain troughs in the disc and 
communicate with the base of respective adjacent 
troughs via slots in the disc. In this manner, thermal 
stresses are avoided at the radial inner hub region of the 
disc when the braking surface of the disc is subjected to 
an extreme temperature increase during braking and 
thus reaches a temperature which initially is substan- 
tially higher than the temperature of the hub region. 

In a further development of the arrangement 
according to the invention, a circular channel, open on 
one side of the hub, is provided in the hub radially inside 
of the region provided with ridges and troughs. The cir- 
cular channel serves to restrict heat transfer from the 
disc to heat-sensitive components, such as bearings 
and the like, located radially inwardly of the disc. 

The invention will be described in greater detail by 
way of example and with reference to the attached 
drawings, in which: 

Fig. 1 shows a partial sectional elevational view of 
a wheel axle with a hub and brake disc 
arrangement according to the invention; 

Fig. 2 is an end view of the brake disc of Fig. 1 , and 

Fig. 3 is a schematic end view of a section of the 
inner region of the hub and the disc. 

In Fig. 1, reference numeral 1 denotes an outer end 
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of a rigid front axle of a truck. The end of the axle 
presents a conical recess 2 in which a king pin 3 is 
affixed. A stub axle assembly 4 is pivotally carried on 
the king pin 3. The stub axle assembly 4 comprises a 
stub axle 5 on which a wheel hub 6 is carried by means 
of a bearing assembly 7. The hub 6 carries a brake disc 
8 and the stub axle assembly 4 a not-shown brake cali- 
per or actuation mechanism. 

Instead of attaching the brake disc to the hub by 
means of the previous most common method, i.e. 
securely screwing the disc to a flange on the hub, 
according to the embodiment of the present invention 
the disc is affixed to the hub by means of an interlocking 
connection. To achieve this, the hub 6 is provided with a 
central region which has a cross section which deviates 
from a true circle. More exactly, the region is provided 
with closely spaced V-shaped ridges 10 and troughs 1 1 . 
The radial inner hub region 1 2 of the brake disc 8 is pro- 
vided with corresponding troughs 13 and ridges 14 
which are adapted to cooperate with the ridges 10 and 
troughs 1 1 of the hub. 

As is particularly evident from Fig. 3, the depth of 
the troughs 1 1 . 13 is somewhat greater than the height 
of the ridges 10, 14. The troughs have a rounded base 
15 whilst the ridges have a flat upper face 16 merging 
with flat flanks 1 7. Such a construction ensures surface 
contact over the entire flank surface of the ridges. The 
disc 8 and the hub 6 are so dimensioned that, in an 
unloaded condition, a gap of 0.2 - 0.3 mm is present 
between cooperating flanks 17 on the disc and hub. In 
the shown embodiment the hub and disc both have 
eighteen troughs and ridges. The depth of the troughs 
corresponds to approximately 15% of the radius of the 
hole 1 6 in the disc. With a large number of troughs and 
ridges, for example thirty, the depth of the troughs can 
be around 5% of the radius. 

Trials have shown that the bending and shear 
stresses on the ridges 10, 14 are lowest when the lead 
angle p of the flanks lies between 42°-55°. The stresses 
progressively increase as p falls below 42° so that the 
stresses at p=30° are around 30% higher than when 
p=42°-55° and 200 higher when p=10°. 

In the embodiment shown in Figs. 1 and 2 t the 
brake disc 8 is provided with axial bores 18 which are 
positioned radially inside of alternate troughs 13 and 
merge into slots 1 9 which communicate with the base of 
respective radially adjacent troughs 13. The shown disc 
is a so-called ventilated disc and the bores 18 with the 
slots 19 communicate with adjacent ventilation pas- 
sages 20 in the disc. Axial bores 21 are located 
between the bores 18. though these bores 21 lack the 
corresponding slots 19. The described arrangement 
with bores and slots serves to minimize the risk of frac- 
turing of the hub region of the disc during heating of the 
disc friction surface 22 to a temperature higher than 
then hub region during braking. In order to restrict the 
heat transfer during heating of the brake disc 8 to other 
components more heat-sensitive than the hub itself, for 
example the bearing 7, a circular channel 23, open on 
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one side of the hub, is provided in the hub 6 radially 
inside of the ridges 10. In this manner, the heat transfer 
path through the hub material from the disc 8 to the hub 
region 24 which is pressed onto the bearing 7 is 

5 extended. 

As can be seen from Figs. 1 and 2, the disc 8 is 
totally symmetric. It is affixed to the hub 6 by means of 
a lock ring 25 located in a groove 24 in the ridges 10, a 
spring-washer 26 and a lock ring 28 located in a groove 

w 27 formed towards the inner end of the hub. The sym- 
metric shape and the symmetric attachment, together 
with the movement on the hub which the spring-washer 
permits, results in symmetric thermal deformation, even 
wear of the disc's Iriction surfaces, minimal risk of brake 

15 torque variations, simple assembly and minimal risk of 
fracture formation. This is also aided by the provision of 
the bores 18 with the slots 19. 

Claims 

20 

1. Wheel hub and brake disc arrangement for a vehi- 
cle wheel, comprising a carrier (6) presenting an 
outwardly facing region in the form of closely 
spaced V-shaped ridges (10) and troughs (11), and 

25 a brake disc (8) which is carried by said region of 
the carrier, said brake disc having a central hole, 
the edge of which is formed with corresponding 
ridges (14) and troughs (13) to thereby provide a 
mutually non-rotational attachment of the brake 

30 disc to the carrier while providing an axial slip fit 
between the carrier and the disc, characterized in 
that the carrier is a wheel hub (6) rotatably jour- 
nalled on a shaft portion (5) and that the depth of 
the troughs (11,13) is somewhat greater than the 

35 height of the ridges ( 1 0, 1 4) so as to ensure surface 
contact over the entire flank surface (17) of the 
ridges. 

2. Arrangement according to claim 1, characterized 
40 in that the lead angle (p) of the flanks of the ridges 

(10, 14) lies between 40° and 65°. 

3. Arrangement according to claim 2, characterized 
in that the lead angle (P) of the flanks of the ridges 

45 (1 0, 14) is approximately 52°. 

4. Arrangement according to any one of claims 1 to 3, 
characterized In that uniformaily spaced axial 
bores (1 6, 21) are provided around the central hole 

so of the disc radially externally of at least certain 
troughs (13) in the disc and communicate with the 
base of respective adjacent troughs via slots (19) in 
the disc. 

55 5. Arrangement according to claim 4, characterized 
in that an axial bore (18, 21) is provided in the disc 
radially inside of each trough (13) and in that cer- 
tain uniformaily spaced bores (18) communicate 
with an adjacent trough (13). 
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6. Arrangement according to claim 4 or 5, character- 
ized in that at least certain of said axial bores com- 
municate with ventilation passages (20) in the disc. 

7. Arrangement according to any one of claims 1 to 6, s 
characterized in that, on at least one side, the disc 
cooperates with an axially resilient element (26) 
carried by the hub. which element permits restricted 
axial movement of the disc relative to the hub. 

w 

8. Arrangement according to any one of claims 1 to 7, 
characterized in that the disc is symmetric. 

9. Arrangement according to any one of claims 1 to 8, 
characterized in that a circular channel (23), open is 
on one side of the hub, is provided in the hub (6) 
radially inside of the region provided with ridges 
and troughs. 

Patentanspruche 20 

1. Radnabe und Bremsscheibenanordnung fOr ein 
Fahrzeugrad, bestehend aus einem Trager (6), der 
einen ausw&rts gerichteten Bereich in der Form von 

in nahen Abstanden angeordneten V-f6rmigen Gra- 25 
ten (10) und Mulden (11) darbietet, und aus einer 
durch diesen Bereich des Tragers getragene 
Bremsscheibe (8), die ein Mittelioch aufweist des- 
sen Rand mit entsprechenden Graten (14) und Mul- 
den (13) ausgebildet ist, urn hierdurch eine nicht 30 
gegeneinander verdrehbare Befestigung der 
Bremsscheibe am Trager zu schaffen, wahrend ein 
axialer Schiebesitz zwischen dem Trager und der 
Scheibe geschaffen ist, 

dadurch gekennzeichnet, daft 35 

der Trager eine auf einem Achsabschnitt (5) dreh- 
bar gelagerte Radnabe (6) ist, und daB die Tiefe 
der Mulden (11. 13) etwas grOGer ist als die HOhe 
der Grate (10, 14), urn einen Oberfiachenkontakt 
uber die gesamte Flankenfiache (17) der Grate zu ao 
gewahrleisten. 

2. Anordnung nach Anspruch 1 , 
dadurch gekennzeichnet, daB 

der Steigungswinke! (p) der Gratflanken (10, 14) as 
zwischen 40° und 65° liegt. 

3. Anordnung nach Anspruch 2, 
dadurch gekennzeichnet, daB 

der Steigungswinkel (P) der Gratflanken (10, 14) so 
ungefahr 52° betragt. 

4. Anordnung nach einem der Anspruche 1 bis 3, 
dadurch gekennzeichnet, daB 

gleichmaBig beabstandete Axialbohrungen (18, 21) ss 
urn das Mittelioch der Bremsscheibe radial auBer- 
halb von zumindest einigen Mulden (13) in der 
Bremsscheibe geschaffen sind und mit der Boden- 
seite jeweils benachbarter Mulden uber Schlitze 



(19) in der Bremsscheibe in Verbindung stehen. 

5. Anordnung nach Anspruch 4, 
dadurch gekennzeichnet, daB 

eine Axialbohrung (18, 21) in der Bremsscheibe 
radial einwdrts einer jeden Mulde (13) geschaffen 
ist und daB bestimmte gleichmaBig beabstandete 
Bohrungen (18) mit einer benachbarten Mulde (13) 
in Verbindung stehen. 

6. Anordnung nach Anspruch 4 Oder 5, 
dadurch gekennzeichnet, daB 

zumindest bestimmte Axialbohrungen mit BelOf- 
tungsdurchgangen (20) in der Bremsscheibe in 
Verbindung stehen. 

7. Anordnung nach einem der Anspruche 1 bis 6, 
dadurch gekennzeichnet, daB 

auf zumindest einer Seite die Bremsscheibe mit 
einem axial federnden Oder axial elastischen Ele- 
ment (26), zusammenwirkt, das durch die Nabe 
getragen wird, wobei das Element eine begrenzte 
Axialbewegung der Bremsscheibe relativ zur Nabe 
zuiasst 

8. Anordnung nach einem der Anspruche 1 bis 7. 
dadurch gekennzeichnet, daB 

die Bremsscheibe symmetrisch ist. 

9. Anordnung nach einem der Anspruche 1 bis 8, 
dadurch gekennzeichnet, daB 

ein kreisfOrmiger Kanal (23), der auf einer Seite der 
Nabe often ist, in der Nabe (6) vom mit Graten und 
Mulden versehenen Bereich aus radial einwdrts 
geschaffen ist. 

Revendications 

1. Dispositif de moyeu de roue et de disque de frein 
pour une roue de vghicule, comprenant un support 
(6) pr6sentant une region tourn6e vers I'extSrieur 
sous la forme d'aretes en forme de V (10) et de 
creux (11) 6troitement espac6s, et un disque de 
frein (8) qui est portt par ladite region du support, 
ledit disque de frein ayant un trou central, dont le 
bord est form6 avec des ar§tes (14) et des creux 
(13) correspondants pour fournir ainsi une jonction 
mutuelle non rotationnelle du disque de frein et du 
support tout en fournissant une liaison glissigre 
entre le support et le disque, caract6ris6 en ce que 
le support est un moyeu de roue (6) relte de 
manure rotative par un touriflon k une partie d'axe 
(5) et en ce que la profondeur des creux (11,13) est 
un peu plus grande que la hauteur des aretes (10, 
14) de fagon a assurer un contact sur toute la sur- 
face de flanc (17) des ar&tes. 

2. Dispositif selon la revendication 1, caract6ris& en 
ce que I'inclinaison (p) des f lanes des ar§tes (10, 
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14)s'6tendentre 40° et 65°. 

Dispositif selon la revendication 1 , caract6ris6 en 
ce que I'inclinaison (p) des f lanes des aretes (10. 
1 4) est approximativement de 52°. s 

Dispositif selon Tune quelconque des revendica- 
tions 1 k 3, caracteris§ en ce que des alesages 
axiaux uniformement espac^s (18, 21) sont fournis 
autour du trou central du disque radialement vers to 
rexterieur d'au moins certains creux (13) dans le 
disque et communiquent avec la base de creux 
adjacerrts respectifs via des fentes (19) dans le dis- 
que. 

15 

Dispositif selon la revendication 4, caract6ris6 en 
ce qu'un alesage axial (18, 21) est fourni dans le 
disque et en ce que I'alesage espac6 uniformement 
communique avec un creux adjacent (1 3). 

20 

Dispositif selon la revendication 4 ou 5, caracteris6 
en ce qu'au moins certains desdits al§sages axiaux 
communiquent avec des passages d'aeration (20) 
dans le disque. 

25 

Dispositif selon Tune des revendications 1 k 6, 
caracterise en ce que, sur au moins un des cdtes, 
le disque coop&re avec un 6!6ment 6lastique axial 
(26) port6 par le moyeu, lequel 6i6ment permet un 
mouvement axial limits du disque par rapport au 30 
moyeu. 

Dispositif selon Tune quelconque des revendica- 
tions 1 k 7, caract6ris6 en ce que le disque est 
sym6trique. 35 

Dispositif selon Tune quelconque des revendica- 
tions 1 k 8, caracteris§ en ce qu'un canal circulate 
(23), ouvert sur un c6t6 du moyeu, est pr6vu dans 
le moyeu (6) radialement k I'interieur de la region 40 
pr6vue avec des argtes et des creux. 
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FIG. 2 



7 




8 



